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(54) COMPUTER SYSTEM AND DECODER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To display closed caption data included in a coded 
stream resulting from applying digital compression coding to a DVD title or the like 
on a display monitor of a computer. 

SOLUTION: A system decoder 401 in an MPEG 2 decoder 203 outputs closed 
caption character data separated from video data and sub picture data from an . 
MPEG2 program stream;, a closed caption decoder 404 decodes the character . 
data to convert the character data into bit map data, a mixer 406 mixes the bit 
map data with data decoded by a video decoder 402 and a sub picture decoder 
403 and gives the mixed data to a video input port of a VGA controller to display 
the closed caption on the display monitor of the computer system. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The decoder equipment which decodes the coding stream by which digital compression coding 
was carried out, In the computer system equipped with the display controller which displays the data 
which have video input port which inputs the data after the decode by this decoder equipment, and were 
inputted from this video input port on a display monitor A separation means by which said decoder 
equipment separates and outputs a video data and the character data for closed captions at least from 
said coding stream, The video decoder which decodes the video data outputted from said separation 
means. The closed caption decoder which decodes the character data for closed captions outputted 
from said separation means, and is changed into bit map data, The computer system characterized by 
having the video mixer which mixes the, video data after the decode outputted from said video decoder, 
and the bit map data outputted from said closed caption decoder, and is passed to said video input port. 
[Claim 2] Said video mixer is a computer system according to claim 1 characterized by mixing the video 
data after the decode outputted from said video decoder, and the bit map data outputted from said 
closed caption decoder according to the flag which shows whether a closed caption is displayed. 
[Claim 3] A separation means to separate and output a video data and the character data for closed 
captions at least from the coding stream by which digital compression coding was carried out, The video 
decoder which decodes the video data outputted from said separation means, The closed caption 
decoder which decodes the character data for closed captions outputted from said separation means, 
and is changed into bit map data, Decoder equipment characterized by having the video mixer which 
mixes the video data after the decode outputted from said video decoder, and the bit map data 
outputted from said closed caption decoder. 

[Claim 4] Said video mixer is a computer system according to claim 3 characterized by mixing the video 
data after the decode outputted from said video decoder, and the bit map data outputted from said 
closed caption decoder according to the flag supplied from the outside which shows whether a closed 
caption is displayed. 
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^[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the decoder equipment which decodes the character 
data for closed captions contained in the coding stream by which digital compression coding was carried 
out, and decodes the coding stream used by the computer system which has the function to perform a 
closed caption display, on a display monitor, and its system. 
[0002] 

[Description of the Prior Art] In recent years, the so-called computer system corresponding to 
multimedia is variously developed with development of a computer and t a multimedia technique. The 
function for reproducing the animation and voice data other than text data or graphics data is prepared 
in this kind of computer system. 

[0003] Recently, DVD attracts attention as new are recording media replaced with CD-ROM with 
multimedia-izing of such a computer. About 4.7 G bytes of data which hit by about 7 times the CD-ROM 
present on one side can be recorded on the DVD-ROM media of one sheet, and about 9.4 G bytes of 
data can be recorded on them by double-sided record. By using these DVD-ROM media, it becomes 
possible to reproduce titles, such as a movie including a lot of image information, in high quality on a 
computer. 

[0004] The video information recorded on DVD-ROM media consists of two kinds of data, presentation 
data and navigation data. Presentation data are the set of the video object reproduced, and consist of 
video, a subpicture, and an audio. Compression coding of the video data is carried out by the MPEG 2 
method. As a subpicture and a coding method of an audio, run length coding, AC-3, etc. are supported. 
A subpicture is bit map data and is used for the title of a movie, the display of the alternative on a menu 
screen, etc. The video data of one channel, the audio data to a maximum of eight channels, and the 
subpicture data to a maximum of 32 channels can be included in one video object. 

[0005] Navigation data are playback control data which controls the playback procedure of presentation 
data, and can embed a navigation command here. A navigation command is for changing the contents of 
playback and playback sequence of a video data. By using this navigation command, a title implementer 
can define various branching structures in that title, and it becomes possible to create an interactive 
title. 

[0006] When reproducing on a computer the title accumulated in DVD, the data read from DVD-ROM 
drive equipment are read into the primary storage of a computer, and it is transmitted to an MPEG 2 
decoder. In an MPEG 2 decoder, first, in order to prevent the illegal copy of a title, descrambling 
processing for canceling the scramble processing beforehand performed to the coding video-data train 
is performed, and the decryption which subsequently elongates a coding video-data train is performed. 
The decrypted video data is displayed on the display monitor of a computer, or external TV by the 
display controller. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, since the title accumulated in DVD is usually 
created for the purpose of reproducing on domestic TV using a noncommercial player, there are some 
the contents which contain the closed caption data well used with TV video signal apart from a 
subpicture. 

[0008] Closed caption data are the character data on which Rhine 21 of the perpendicular blanking 
period of TV video signal was overlapped, and general most for home use [ TV ] has the display function 
of the closed caption in the U.S. By this closed caption display, a viewer can check only not only in 
voice, and can check the contents of the TV image also by text. In the MPEG 2 stream which 
constitutes a DVD title, the character data for closed captions is called "Rhine 21 data." 
[0009] As mentioned above, there are two kinds of the approach of connecting domestic TV to the 
NTSC output of a computer, and seeing a title on the TV as an approach of reproducing a DVD title 
using a computer, and the method of seeing a direct title on the display monitor of a computer. 
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t001 0] Here, the case where the DVD title into which the character data for closed captions went as 
Rhine 21 data is reproduced is considered. If this TV is closed caption correspondence when seeing 
using domestic TV, it is possible to display a closed caption on that TV screen as text for assisting an 
image satisfactory. However, when seeing directly with the display monitor of a computer, since the 
display screen is controlled by the display controller which does not support a closed caption, a closed 
caption cannot be seen. 

[0011] This invention is made in view of the above-mentioned actual condition, and if the closed caption 
information included in coding streams by which digital compression coding was carried out, such as a 
DVD title, as character data is displayed on the display monitor of a computer, it will aim at offering the 
decoder equipment used by the computer system in which ** is possible, and its system. 
[0012] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, the computer 
system concerning this invention has video input port which inputs the data after the decode by the 
decoder equipment which decodes the coding stream by which digital compression coding was carried 
out, and this decoder equipment, and consists of a display controller which displays the data inputted 
from this video input port on a display monitor. And a separation means by which decoder equipment 
separates and outputs a video data and the character data for closed captions at least from a coding 
stream, The video decoder which decodes the video data outputted from this separation means, The 
closed caption decoder which decodes the character data for closed captions outputted from a 
separation means, and is changed into bit map data, It has the video mixer which mixes the video data 
after the decode outputted from a video decoder, and the bit map data outputted from a closed caption 
decoder, and is passed to video input port. 

[0013] Such a configuration enables it to carry out a screen display of the text of a closed caption on 
the display monitor of a computer like TV of closed caption correspondence by the addition of easy 
hardware also in the computer system using the existing display controller which does not support a 
closed caption. 

[0014] Moreover, it is controllable whether a user displays a closed caption on arbitration by considering 
as the configuration which mixes the video data after the decode outputted from a video decoder, and 
the bit map data outputted from a closed caption decoder according to the flag which shows whether a 
closed caption is displayed in a video mixer. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to a drawing. The basic configuration of the hardware of the personal computer concerning 1 
operation gestalt of this invention and software is shown in drawing 1 . 

[0016] DVD-ROM drive 111 as main hardware required for this personal computer in order to reproduce 
DVD video information which can be accessed to both CD-ROM media and DVD-ROM media, the DVD 
decoder 112 which decodes the DVD video information (a video data, subpicture data, audio data) read 
from this DVD-ROM drive 111, the VGA controller 113 which controls the display monitor (LCD, CRT) 
of the computer which is a non-interlace display are formed. 

[0017] The video data which constitutes a DVD video title is stored in DVD-ROM media. The title 
playback on DVD-ROM media is controlled by the DVD driver group 114, the DVD application program 
115, and the display driver 1 16. A display driver 1 16 is a software driver for controlling control of the 
display action by the VGA controller 113, and the digital video input port of the VGA controller 113. 
[0018] The DVD driver group 114 is a software driver for MPEG 2 video control, controls DVD-ROM 
drive 1 1 1 and the DVD decoder 112 according to the directions from the DVD application program 1 1 5, 
and makes a video data transmit to the DVD decoder 112 from DVD-ROM drive 111. 
[0019] The coding stream which is transmitted to the DVD decoder 112 from DVD-ROM drive 1 1 1 and 
by which digital compression coding was carried out is called an MPEG 2 program stream, and the video 
data, subpicture data, and audio data by which compression coding was carried out, respectively are 



-4- 



contained in this stream. Moreover, the character data for closed captions may be contained in this 
MPEG 2 program stream as Rhine 21 data in the form on which it was superimposed at the 
perpendicular blanking period of a video data. The existence of the existence of this Rhine 21 data is 
investigated, and the DVD decoder 112 is equipped with the function which separates and outputs this 
when there are Rhine 21 data. 

[0020] The video data, subpicture data, and closed caption data (bit map data) after the decode 
outputted from the DVD decoder 112 are data for an interlace display, and the direct input of these is 
carried out to the digital video input port of the VGA controller 113 through the video bus of dedication. 
The ZV port is realized and a video bus consists of signal-line groups for transmitting the digital YUV 
data (brightness 8 bits data Y and 8-bit color difference data UV) signal line, a horizontal and a Vertical 
Synchronizing signal (HSYNC, VSYNC), and pixel clock (CLK) of the 16-bit width of face corresponding 
to the graphics format of 422 formats. 

[0021] The VGA controller 113 has the function which gives a synthetic indication of the video data 
which is connected to a video bus, and which is inputted, and the graphics data drawn by the image 
memory with OS performed on this personal computer, the application program, etc., the onscreen 
display (OSD;On Screen Display) function, etc. An onscreen display (OSD) function is a function 
currently used in order to enable it to usually set up, displaying the various set points, such as sound 
volume and a channel number, on some displays in devices, such as TV and VTR, interprets the 
onscreen display command from the outside and displays text etc. on the current display screen 
according to the interpretation result. 

[0022] The data format of Rhine 21 data contained in an MPEG 2 program stream is shown in drawing 2 . 
Rhine 21 data are described as user data in GOP (Group Of Picture), and Rhine 21 indicator in which it 
is shown that the user data start code who shows the beginning of user data, and the data which follow 
are Rhine 21 data is arranged in the head of the Rhine 21 data. These user data start code and Rhine 21 
indicator have the predetermined value decided beforehand. When detecting Rhine 21 data from the 
MPEG 2 program stream inputted into the DVD decoder 112, these user data start code and Rhine 21 
indicator are used for detection of Rhine 21 data. 

[0023] The structure of the digital YUV data for an interlace display outputted from the DVD decoder 
112 is shown in drawing 3 . Generally, the video signal for an interlace display consists of 525 lines from 
Rhine 1 to Rhine 525 like illustration, among these, the period of Rhine 22 to Rhine 263 and the period of 
Rhine 264 to Rhine 525 are used for: the display of the even number field (E) and the. odd number field 
(O), respectively, and the period from Rhine 264 to Rhihe 284 turns into a perpendicular blanking period 
(V_Blanking) from Rhine 1 to Rhine 21. Rhine 21 data are superimposed by Rhine 21 of this 
perpendicular blanking period (V.BIanking). 

[0024] When the MPEG 2 program stream containing such Rhine 21 data is decoded by the DVD 
decoder 112, the decode result of Rhine 21 data will be outputted to Rhine 21 of a perpendicular 
blanking period. When detecting Rhine 21 data from the decode result of an MPEG 2 program stream, 
detection of the Rhine 21 data is performed by investigating whether data are in Rhine 21 of a 
perpendicular blanking period. 

[0025] Next, with reference to drawing 4 , the concrete system configuration of the personal computer 
of this operation gestalt is explained. This system is equivalent to the personal computer of a notebook 
mold, and PCI bus 10, CPU11; main memory (MEM) 12, HDD13, the satellite tuner 14, the DVD interface 
16 and the audio controller 17, and DVD-ROM drive 111, the above-mentioned DVD decoder 112 and 
the above-mentioned VGA controller 113 are formed. 

[0026] DVD-ROM drive 1 1 1 reads the data stream accumulated in the DVD-ROM media which have the 
memory capacity of about 10GB by disk both sides at the transfer rate of 10.8Mbps(es) at the maximum. 
This DVD-ROM drive 111 consists of the DVD media 21 1 which consist of an optical disk, the spindle 
motor 212 which carries out the rotation drive of this, pickup 213, pickup drive 214, a servo controller 
215, and a drive controller 216 including the ECC circuit for error detection and correction as shown in 
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'drawing 6 . A spindle motor 212, pickup 213, the pickup drive 214, the servo controller 215, and the drive 
controller 216 drive the DVD media 211, and function as drive equipments for reading the data recorded 
on the DVD media 211. 

[0027] The movie for about 135 minutes can be made to record on the DVD-ROM media 21 1 on one 
side. Each data of the main image (video), the subimage (subpicture) to 16 channels, and the voice 
(audio) to 32 channels can be included in the information on this movie. 

[0028] In this case, by MPEG 2 specification, digital compression coding is carried out and each data of 
these videos, a subpicture, and an audio is recorded, respectively. By MPEG 2 specification, including 
other coded data is made as for things to the data encoded by MPEG 2, and these coded data are 
treated as one MPEG 2 program stream. 

[0029] MPEG 2 is used for coding of a video data, and they are run length coding and DOLBY in coding 
of a subpicture and audio data, respectively. AC3 is used. Even in this case, each data of the encoded 
video, a subpicture, and an audio is treated as one MPEG 2 program stream. Furthermore, Rhine 21 data 
on which it was superimposed as user data at the perpendicular blanking period of a video data as 
mentioned above can also be included in an MPEG 2 program stream. 

[0030] Coding processing of MPEG 2 specification is adjustable rate coding, and can change the amount 
of information recorded / reproduced in per unit time amount. For this reason, animation playback of 
high quality is attained by making high the transfer rate of the MPEG stream from which the more 
intense scene of a motion constitutes the frame group corresponding to it. 

[0031] In order to use the description of such MPEG 2, with this operation gestalt, titles, such as a 
movie, are recorded on the DVD media 21 1 using a data format as shown in drawing 5 . 
[0032] One title consists of a file management information bureau and data division, and data division 
contain many data blocks (block #0-#n) as shown in drawing 5 . In the head of each data block, it is DSI 
(Disk Serh Information). There is a pack and from a DSI pack to the following DSI pack becomes one 
data block. The storage location of each DSI pack is managed using the disk search map information of 
a file management information bureau. 

[0033] One data block constitutes a certain fixed time amount, for, example, the information required for 
the animation playback for 0.5 seconds for 15 frames, and is equivalent to GOP (Group of picture). The 
video pack (VIDEO pack), the subpicture pack (S. P pack), and the audio pack (AUDIO pack) are 
multiplexed and recorded on each data block. These video pack (VIDEO pack), a subpicture pack (S. P 
pack), and an audio pack (AUDIO pack) are the data units of the video encoded, respectively, a 
subpicture, and an audio. Although the data size of these packs is equivalent to the above-mentioned 
sector size and it is immobilization, the number of packs which can be included in one, data, block is 
adjustable. Therefore, much video packs will be included for the data block corresponding to the intense 
scene of a motion. 

[0034] The video pack, the subpicture pack, and the audio pack consist of a header unit and the packet 
section (a video packet, a subpicture packet, audio packet), respectively. The packet section is the 
encoded data itself. The header unit consists of a pack header, a system header, and a packet header, 
and the stream ID which shows any of a video packet, a subpicture packet, and an audio packet 
corresponding packets are is registered into the packet header. 

[0035] Moreover, to the coded data recorded on DVD, scramble processing is performed by 
predetermined encryption algorithm to the coded data of the sector of arbitration. This is for preventing 
the illegal copy of a title. 

[0036] Furthermore, in DVD, it also has the multi-angle-type function which chooses the image of the 
angle type specified by the user and is reproduced in two or more images from which the multi-story 
function and photography angle type which choose the scene group corresponding to the scenario 
specified by the user, and are reproduced in two or more scenarios differ. 

[0037] These functions multiplex two or more images of each corresponding to a multi-story and a 
multi-angle type in units, such as for example, a data block unit, and are realized by managing the 
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location of the data block, and relation according to each story or an angle type using disk search map 
information etc. 

[0038] Next, each unit of the computer system of drawing 4 is explained. CPU11 controls actuation of 
this whole system, and performs the application program the operating system stored in the system 
memory (MEM) 12, and for activation. It performs by performing the data transfer [ which was recorded 
on DVD-ROM media ] and playback, and DVD driver group 114 of the above-mentioned [ the display of 
closed cab SHON / CPU /1 1 ] further, the DVD application program 115, and a display driver 116. 
[0039] The DVD interface 16 is connected to the extended bay called the selector bull bay for equipping 
the body of a computer with IDE/ATAPI devices, such as a CD-ROM drive, DVD-ROM drive 111, and 
the second HDD for an escape, alternatively, and data transfer between the devices (this operation 
gestalt DVD-ROM drive 111) with which the selector bull bay was equipped is performed. I/O Port 161 
for reading FIFO buffer 162 for holding temporarily the data read from DVD-ROM drive 1 1 1 and the data 
of FIFO buffer 162 on PCI bus 10 is formed in the DVD interface 16. I/O Port 161 consists of I/O 
registers which can lead on PCI bus 10 with the bus master device which publishes an I/O lead 
transaction. 

[0040] The audio controller 17 performs input/output control of sound data, and equips the bottom of 
control of CPU11 with PCM tone generator 171, FM sound 172, the multiplexer 173, and D/A converter 
174 for the sound output. The output from PCM tone generator 171 and FM sound 172 and the digital 
audio data transmitted from the DVD decoder 112 are inputted into a multiplexer 173, and those one is 
chosen as it. 

[0041] Digital audio data decode the audio data read from DVD-ROM drive 111. Audio bus 18a is used 
for the digital audio data transfer from the DVD decoder ! 12 to the audio controller 17, and PCI bus 10 
is not used for it. Therefore, the fast transfer of digital audio data becomes possible, without affecting 
the engine performance of a computer system. 

[0042] After the DVD decoder 112 reads an MPEG 2 program stream from the DVD interface 16 by 
direct or main memory 12 course to the bottom of control of CPU 1 1 and divides it into video, a 
subpicture, and an audio packet, it carries out decode processing, respectively, synchronizes them, and 
outputs them. This DVD decoder 112 is realized by two or more chip sets mounted on the system board 
of this computer system, and the master transaction control section 201, the disk rumble control 
section 202, the MPEG 2 decoder 203, and the I/O address register 204 are formed like illustration. 
[0043] The master transaction control- section 201 is for operating the DVD decoder 1 1 2 as a bus 
master (initiator) which publishes a transaction on PCI bus 10, and performs the I/O lead transaction for 
reading a video data from the DVD interface 16. In this case, the I/O lead transaction consists of an 
address phase which specifies I/O Port 161 of the DVD interface 16, and one or more data transfer 
phases which follow it, and can read a video data by burst transmission. The I/O Address value which 
specifies I/O Port 161 is set to the I/O address register 204 by CPU11. Moreover, the master 
transaction control section 201 can also receive an MPEG 2 program stream from main memory 12 by 
the usual DMA transfer. 

[0044] The MPEG 2 program stream read by the master transaction control section 201 is sent to the 
MPEG 2 decoder 203 through the disk rumble control section 202. In the disk rumble control section 
202, disk scramble processing in which decode the data-which are contained in an MPEG 2 program 
stream and by which scramble processing was carried out, and it is returned is performed. In the MPEG 
2 decoder 203, separation processings to video, a subpicture, and an audio packet from an MPEG 2 
program stream and those decode processings are performed. 

[0045] The decoded audio data are transmitted to the audio controller 17 through audio bus 18a as 
digital audio data as they were mentioned above. On the other hand, the video and the subpicture data 
which were decoded are compounded, and are sent to the VGA controller 113 as digital YUV data. In 
this case, video bus 18b of dedication is used as mentioned above in the digital YUV data transfer from 
the DVD decoder 112 to the VGA controller 113, and PCI bus 10 is not used. Therefore, it can carry out 
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to «a high speed about a digital YUV data transfer as well as digital audio data, without affecting the 
'engine performance of a computer system. A ZV port can be used as audio bus 18a and video bus 18b. 
[0046] The NTSC encoder 205 is formed in the DVD decoder 112 as an external chip, and digital YUV 
data and audio data can be changed into TV signal of NTSC system with this encoder 205, and it can 
output to external TV receiving set. 

[0047] Under control of CPU11, the VGA controller 113 controls LCD or the external CRT display used 
as a display monitor of this computer system, and supports a movie display besides the text of a VGA 
specification, and a graphics display. The graphics display-control circuit (Graphics) 191, the video 
presentation control circuit 192, the multiplexer 193, and D/A converter 194 are formed in this VGA 
controller 113 like illustration. 

[0048] The graphics display-control circuit 191 is a graphics controller compatible with VGA, and 
changes and outputs the graphics data of VGA drawn by video memory (VRAM) 20 to a RGB video data. 
The video presentation control circuit 192 is an interface with the above-mentioned digital video input 
port, and has the YUB-RGB conversion circuit which changes into a RGB video data the YUV data 
changed into the frame data for the function to perform an interlace / non-interlace conversion using 
the video buffer in video memory (VRAM) 20 or the video presentation control circuit 192, and a non- 
interlace display. 

[0049] A multiplexer 193 chooses one side of the output data of the graphics display-control circuit 191 
and the video presentation control circuit 192, or compounds the video outlet from the video 
presentation control circuit 192 on the VGA graphics from the graphics display-control circuit 191, and 
outputs it to LCD. D/A converter 194 changes into the analog RGB signal the indicative data outputted 
from a multiplexer 193, and outputs it to a CRT display. 

[0050] The satellite tuner 14 receives the image data transmitted from digital satellite broadcasting 
service, and transmits it to main memory 13. When the image data based on digital satellite broadcasting 
service consist of MPEG 2 streams, the decode processing is performed by the MPEG 2 decoder 203 of 
the DVD decoder 112 like the video data read from the DVD-ROM drive 111. 

[0051] The concrete hardware configuration of the DVD decoder 112 in drawing 1 is shown in drawing 7 . 
In drawing 7 , the PCI interface unit 301 consists of above-mentioned master transaction control 
sections 201, disk rumble control sections 202, and I/O address registers 204. The MPEG 2 program 
stream by which the disk rumble was carried out is inputted into the MPEG 2 decoder 203, and is 
decoded by the PCI interface unit 301 here. Decode processing of a video data is performed among 
MPEG 2 program streams, using the MPEG 2 image memory 305 as working-level month memory. 
[0052] In the MPEG 2 decoder 203, the video data after decode, subpicture data, and the bit map data 
for closed captions are mixed so that it may mention later, and the data after this mixing are inputted 
into the video port control circuit 302 of the NTSC encoder 205 and the PCI interface unit 301. The 
video port control circuit 302 changes the data after mixing outputted from the MPEG 2 decoder 203 
into the data format for outputting to the video port of the VGA controller 113, and outputs Vertical 
Synchronizing signal Vsync, Horizontal Synchronizing signal Hsync, the pixel clock (CLK), and digital YUV 
data which were explained by drawing 1 to the video port of the VGA controller 113. 
[0053] Moreover, CC display flag register 303 by which the closed caption display flag (CC display flag) 
which shows whether Rhine 21 data which are closed caption data are displayed is set to the PCI 
interface unit 301 is formed. The user of this computer shall perform a setup of this CC display flag to 
arbitration. 

[0054] The concrete configuration of the MPEG 2 decoder 203 is shown in drawing 8 . In drawing 8 , the 
MPEG 2 program stream 411 from the PCI interface 301 is inputted into the system decoder 401. In the 
system decoder 401, a video data 412, the subpicture data 413, the closed caption data (Rhine 21 data) 
414, and the audio data 415 are separated and outputted from the MPEG 2 program stream 411. Since 
this system decoder 401 separates and outputs Rhine 21 data 414, the point which builds in the Rhine 
21 data detector differs from the conventional system decoder. Rhine 21 data are detected by 
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"investigating whether a Rhine 21 data detector has data in Rhine 21 of the perpendicular blanking period 

'of th^ MPEG 2 program stream 411, as mentioned above. 
[0055] A video data 41 2 t the subpicture data 413, Rhine 21 data 414, and the audio data 415 are 
decoded by the video decoder 402, the subpicture decoder 403, the CC decoder 404, and the audio 
decoder 405, respectively, in this case, in the CC decoder 404, Rhine 21 data 414 which are character 
data are decoded, and it changes into bit map data. 

[0056] After the data decoded by the video decoder 402, the subpicture decoder 403, and the CC 
decoder 404, respectively are mixed by the video mixer 406, they are outputted to video bus 18b as 
digital YUV data through the video interface 407, and are passed to the video input port of the VGA 
controller 113 mentioned above. The data decoded by the audio decoder 405 are outputted to audio bus 
18a as a digital audio output through the audio interface 408. 

[0057] Drawing 9 is an example of the display screen of the closed caption data in this operation gestalt. 
Like illustration, the video window where the video data decrypted by the DVD decoder 1 12 is displayed 
on the display screen of a display monitor, and the DVD playback control navigator window used as GUI 
for receiving the various playback directions from the user to a DVD playback control program are 
displayed, and the closed caption which consists of text further is displayed on a video window. In this 
case, the location on which a closed caption is displayed, and the color of an alphabetic character can 
be freely changed by setup of software, such as a DVD playback control program. 
[0058] In this operation gestalt thus, to the MPEG 2 decoder 203 in the DVD decoder 1 1 2 After 
separating and decoding Rhine 21 data which are the character data for closed captions contained in 
the MPEG 2 program stream and changing into bit map data, By mixing with the video data after decode 
at least, and preparing the hardware (the system decoder 401, the CC decoder. 404, and the video mixer 
406 of drawing 8 ) to output It becomes possible to display closed caption data on the display monitor of 
a computer. 

[0059] Moreover, when contained in the MPEG 2 program stream received not only with the display of 
the closed caption data contained in the MPEG 2 program stream from DVD-ROM drive 1 1 1 but with 
the satellite tuner 14 as Rhine 21 data which are closed caption data, the closed caption data can be 
displayed similarly. 
[0060] 

[Effect of the Invention] By the conventional personal computer system, it becomes possible to perform 
the closed caption display which was not completed by according to this invention, separating and ; 
decoding the character data for closed captions from a coding stream to decoders, such as an MPEG 2 
decoder which decodes the coding stream reproduced from DVD media, and changing into bit map data, 
for example, preparing the hardware mixed with the video data after decode, as explained above. 
[0061] That is, even if it is a computer system using the existing display controller which does not 
support a closed caption according to this invention, the addition of easy hardware enables it to carry 
out a screen display of the text of a closed caption on the display monitor of a computer like TV of 
closed caption correspondence. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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-DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing roughly the basic configuration of the computer system 
concerning 1 operation gestalt of this invention 

[Drawing 2] Drawing for explaining Rhine 21 data which are closed caption data contained in the MPEG 2 
stream treated by the computer system of this operation gestalt 

[Drawing 3] Drawing showing the structure of the video signal outputted from the DVD decoder 
prepared in the computer system of this operation gestalt 

[Drawing 4] The block diagram showing the concrete hardware configuration of the computer system of 
this operation gestalt . 

[Drawing 5] Drawing showing an example of the record format of the video data used by the computer 
system of this operation gestalt 

[Drawing 6] Drawing showing the configuration of the DVD-ROM drive used by the computer system of 
this operation gestalt 

[Drawing 7] The block diagram showing an example of the concrete configuration of the DVD decoder 
used by the computer system of this operation gestalt 

[Drawing 8] ! The block diagram showing an example of the concrete configuration of the MPEG 2 
decoder in the DVD decoder used by the computer system of this operation gestalt 

[Drawing 9] Drawing showing an example of the closed caption display screen in the computer system of 
this operation gestalt 
[Description of Notations] 



111 




DVD-ROM drive 


112 




DVD decoder 


113 




VGA controller 


114 




DVD driver group 


115 




DVD application program 


116 




Display driver 


203 




MPEG 2 decoder 


301 




PCI interface, unit - 


302 




Video port control circuit . 


303 




Closed caption display flag register 


304 




Closed caption display flag 


305 




MPEG 2 memory 


401 




System decoder 


402 




Video decoder 


403 




Subpicture decoder 


404 




Closed caption decoder 


405 




Audio decoder 


406 




Video mixer 


407 




Video interface 


408 




Audio interface 



[Translation done.] 
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